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METHOD FOR BREEDING TOMATOES WITH SUPERIOR TASTE 
CHARACTERISTICS AND PRODUCT OF THE METHOD 
The present invention relates to a 
method of breeding tomatoes having superior 
5 taste characteristics and to tomatoes having 

superior taste characteristics and to products 
of the method. 

Taste characteristics are a major 
determinant of fruit quality for both processing 

10 and fresh market tomatoes (Stevens, M.A. , 1986, 
Inheritance of Tomato Fruit Quality Components , 
Plant Breeding Reviews, 4, 274-310) . One of the 
major components of taste in tomatoes is soluble 
sugar content . 

15 The soluble sugar content of all known 

commercial cultivars of tomato ( Lvcopersieon 
esculentum Mill.) primarily includes the hexose 
sugars glucose and fructose in ratios of 
approximately 1:1 to 1:1.5 (Davies, J-N and 

20 Hobson, G.E., 1981, The Constituents of Tomato 
Fruit - The Influence of the Environment , 
Nutrition and Genotvpe , CRC Critical Reviews in 
Food Science and Nutrition, 15: 205 - 280; 
Davies, J.N. and Kempton, R. J. , 1975, Changes in 

25 the Individual Sugars of Tomato Fruit During 

Ripening , J.Sci. Fd. Agric . , 26: 1103 - 1110). 

In commercial L sculentum cultivars 
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the disaccharlde sucrose is also present, but at 
concentrations rarely exceeding 0.5% on a fresh 
weight basis . Certain wild species of 
Lvcopersicon such as L., hirsutum and L_j. 
5 chmielewskii . accumulate high concentrations of 
sucrose, which may reach 4% on a fresh weight 
basis (Miron, D. and Schaffer A.A., 1991, 
Sucrose Phosphate Synthase . Sucrose Synthase an^^ 
Invert ase Activities in Developing Fruit of 

10 Lvcopersicon mcwI OT^nTn and the Sucrose 

Ac cumul a t ing Lvcopersicon hirsutum . Plant 
Physiol. 95: 623 - 627 and Yelle S. et al., 
1988, Sink Metabolism in Tomato Fruit, ill . 
Analysis of Carbohydrate Assimilation in Wild 

15 Species . Plant Physiol. 87: 737 - 740). Some of 
these species, in addition, have a fructose to 
glucose ratio of more them 1.5; however, 
fructose and glucose levels in the fruit of 
these species is very low, below 1.3% each on a 

20 fresh weight basis (Davies, J.N. and Kempton, 

R.J., 1975, Changes in the Individual Sugars of 
Tomato Fruit During Ripening . J. Sci. Fd. 
Agric, 26: 1103 - 1110; Davies, J.N., 1966, 
Occurrence of Sucrose in the Fruit of Some 

25 Species of Lvcopersicon . Nature, 2 09, 
640 - 641) . 

Typically, pleint breeders seek to 
increase the sweetness component of tomato 
flavor by increasing total soliible solids (TSS) . 

30 TSS is typically estimated by a ref ractometic 
determination of a sample of juice and is 
expressed in *»BRIX. The measurement of **BRIX, 
however, does not differentiate between the 
component sugars. Selections have recently been 

35 made for sucrose accimulating tomatoes (Yelle, 
S., 1991, Sink Metabolism in Tomato Fruit IV 
Genetic and Biochemical Analysis of Sucrose 
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Acciamula t ion , Plant Physiol. 95, 1026 - 1035) . 
Fructose, however, is twice as sweet per iinit 
weight as glucose and 50% sweeter than sucrose 
(Blester, A.M. et al . , 1925, Carbohydrate 
5 Studies . I . The Relative Sweetness of Pure 

Sugars, Amer. J, Physiol. 73: 387 - 400) giving 
a tomato with a high relative fructose content 
distinct advantages in terms of superior taste 
characteristics . 

10 The present invention seeks to provide 

an improved method for breeding tomato plants 
having superior taste characteristics and 
products of the method. 

There is thus provided in accordemce 

15 with the present invention a method for breeding 
tomato plants that produce tomatoes having 
superior taste characteristics including the 
steps of, crossing at least one Lvcopersicon 
esculentum plant with a Lvcoper s icon spp. to 

2 0 produce hybrid seeds, collecting the hybrid (P^) 

seeds, growing plants from the seeds, 
pollinating the F^ plants, collecting the hybrid 
seeds produced by the F^ plants, growing plamts 
from the seeds produced by the F^ plcmts, 

25 measuring sucrose, glucose and fructose content 
of ripe fruit produced from the pleuits grown 
from the seeds of the F^ plants; and selecting 
plants with tomato fruits having desired 
characteristics including a fructose/glucose 

30 ratio greater than 1.8 and fructose levels 
higher than 1.3% on a fresh weight basis. 

In accordance with a preferred 
embodiment of the present invention the method 
for breeding tomato plsuits additionally includes 

3 5 the steps of crossing plants which have been 

selected according to the method of claim 1 with 
a Lvcopersicon plant and selecting plants with 
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tomato fruits having desired characteristics 
including a fructose /glucose ratio greater than 
1-8 cind fructose levels higher than 1.3% on a 
fresh weight basis. 
5 In accordance with a further preferred 

embodiment of the present invention the steps of 
crossing and selecting are repeated at least 
once . 

In accordance with yet a further 
10 preferred embodiment of the present invention 
the method for breeding tomato plants 
additionally includes the steps of selfing, at 
least once, the plants, euad selecting plants 
with tomato fruits having desired 
15 characteristics including a fructose/glucose 
ratio greater than 1,8 and fructose levels 
higher than 1.3% on a fresh weight basis. 

In accordance with still a further 
preferred embodiment of the present invention 
20 the Lvcopersicon spp. plant having a fructose: 

glucose ratio greater than 1.8 is a Lvcoper s icon 
hirsutxim plant. 

In accordance with still another 
preferred embodiment of the present invention 
25 crossing includes sexual crossing. 

In accordance with yet another 
preferred embodiment of the invention crossing 
includes asexual crossing. 

In accordance with a further preferred 
30 embodiment of the invention asexual crossing 
includes somatic cell hybridization. 

In accordance with a still further 
preferred embodiment of the invention the step 
of pollinating includes self pollination. 
35 In accordance with yet a further 

preferred embodiment of the invention the step 
of pollination includes back crossing with a 
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LvGopersicon esculentum plant. 

In accordance with still another 
preferred embodiment o£ the present invention 
the method for breeding tomato plants 
5 additionally includes the step of propagating 

the plants with tomato fruits having the desired 
characteristics . 

In accordance with yet another 
preferred embodiment of the present invention 
10 the step of propagating includes the step of 
vegetative propagation. 

In accordance with a further preferred 
embodiment of the present invention the step of 
propagating includes the step of propagation by 
15 seed. 

In accordance with a still further 
preferred embodiment of the present invention 
there is provided a tomato plant produced 
according to the method described hereinabove. 

20 In accordance with yet a further 

preferred embodiment of the present invention 
there is provided a tomato fruit produced by a 
tomato plant produced according to the method 
described hereinabove. 

25 In accordance with cinother preferred 

embodiment of the present invention there is 
provided tomato seeds which when grown yield a 
tomato plant produced according to the method 
described hereinabove. 

30 There is also provided in accordance 

with the present invention a heterozygous tomato 
pleuit producing fruit having a fructose/glucoses 
ratio greater than 1.8 and fructose levels 
higher than 1.3% on a fresh weight basis. 

35 In accordance with a preferred 

embodiment of the present invention the tomato 
plant includes t mato fruit . 
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In accordance with a further preferred 
embodiment of the present invention the tomato 
plant includes tomato seeds , which when grown 
yield the tomato plant described hereinabove. 

Reference is now made to a method for 
breeding tomato plants that produce tomatoes 
having superior taste characteristics including 
fructose levels, i.e, greater than 1.3% on a 
fresh weight basis and a fructose/glucose ratio 
higher than 1.8- The elevated fructose/glucose 
ratio providing a sweeter taste than that found 
in tomatoes having a similar amount of total 
sugars but with a normal fructose to glucose 
ratio. 

The method for breeding tomato plants 
includes first hybridizing at least one 
livcopersicon esculentum plant with a 
Iivcope rsicon hiyautmn plant. The fruits of the 
L MGdlm^Aim plants are then allowed to ripen 
and the hybrid (F^^) seeds are collected. 

The collected F^^ seeds are then 
planted. F^ plants are grown and then allowed 
to self pollinate. The self pollinated flowers 
are then allowed to produce ripe fruits and the 
F2 seeds are collected. These seeds are then 
planted. Plants grown from these seeds are 
aXiowed to produce fruits which are harvested. 

The harvested fruits are then analyzed 
for *BRIX, sucrose, glucose and fructose 
content, using methods described below, and 
plants with tomato fruits having desired 
characteristics including a fructose/glucose 
ratio greater thsm 1.8 and fructose levels 
higher than 1.3% on a fresh weight basis are 
selected. 

The selected plants may then be 
propagated for use by vegetative propagation 
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instructions. The sugars were identified and 
quantified according to the chromatographic 
behavior of standards for the sugars which were 
obtained from Sigma (St. Louis, HO, USA) . 
5 The sucrose/ glucose and fructose 

values of fruit of selected F3 plants are shown 
in TsOsle 1. 



8NSDOCID: <WO 9422289A1„I_> 



wo 94/22289 



PCT/US94/03522 



'io- 



ta 
u 

t6 
CO 



•d 

> 
•H 



:3 
o 

t6 



■3 ft 
M J? 
^ ^ pj 



rH 

O O 

h to 

U4 U 



o 



m 
u 

U3 



CN 



O 



CN 



O 



o 
n 



CN 



o 
in 



o 



iH 00 1-4 a\ 

o\ <N m 

• • • • 

^ rH -^r CN 



<N 
00 



00 



o 



00 

in 



in 



p* 
m 



fs ro ro 





03 
















n 


















a» 


4J 
















u 


o 


« 
















0) 




o 


o 




in 


in 


o 




iH 




l-l 








oo 


n 


% 


0) 




« 


• 


• 


• 


• 


• 




CO 














rH 


u 

CD 




































43 






















































o 




• 


o 


o 




O 


CO 


00 






o 


cs 






in 


in 


CN 


o 




El 


■ 


• 




• 


• 


• 


0* 




CO 








CN 







(0 

P4 



m 

u 



4J 
rH 



4J 

m 

V4 



O 

ro 



g 

O rH fO m 

CO o o o o 

hi CN eg CN M 



o 



Bh4SOOCID: <WO ^9422289A1 J_> 



wo 94/22289 PCT/US 94/03522 

- 11 - 

Xt will be appreciated by persons 
skilled ±n tbe art tbat the present invention is 
not limited to what has been particularly shown 
and described hereinsdDove . Rather the scope of 
5 the present invention is defined only by the 
claims which follow: 
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CLAIMS 

1 • A method for breeding tomato plants 

that produce tomatoes having superior taste 
characteristics cos^rising the steps of: 
5 crossing at least one Lvcopersicon 

esciilent^uTn plant with a Lvcopersicon spp. to 
produce hybrid seeds; 

collecting the hybrid (F^) seeds; 
growing plants from the F^^ seeds; 
10 pollinating the F^^ plants; 

collecting the hybrid seeds produced 
by the F^^ plants; 

growing plants from the seeds produced 
by the F^^ plants; 
15 measuring sucrose, glucose and 

fructose content of ripe fruit produced from the 
plants grown from the seeds of the F^^ plants; 
and 

selecting plants with tomato fruits 
20 having desired characteristics including a 
fructose/glucose ratio greater than 1.8 and 
fructose levels higher than 1.3% on a fresh 
weight basis. 

2. A method according to claim 1, and 
25 additionally con^rising the steps of: 

crossing plants which have been 
selected according to the method of claim 1, 
with a Lvcopersicon plant and 

selecting plants with tomato fruits 
30 having desired characteristics including a 
fructose /glucose ratio greater than 1.8 and 
fructose levels higher than 1.3% on a fresh 
weight basis. 

3. A method according to claim 2, wherein 
3 5 the steps of crossing and selecting are repeated 

at least once. 

4 . A method according to any of the above 
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claims, wherein crossing includes sexual 
crossing, 

5 . A method according to any of claims 
1-3, wherein crossing includes asexual 

5 crossing. 

6. A method according to claim 5, wherein 
asexual crossing includes somatic cell 
hybridization . 

7. A method according to claim 1, wherein 
10 the step o£ pollinating includes self 

pollination. 

8. A method according to claim 1, wherein 
the step of pollination includes back crossing 
with a LvGopersicon esculentiim plant. 

15 9. A method according to any of the above 

claims, wherein the Iivcopersicon spp. plant 
having a fructose : glucose ratio greater than 

I, 8 is a Lvcopersicon hirsutum plant. 

10. A method according to any of the sd>ove 

20 claims, said additionally cos^rising the step of 
propagating the plants with tomato fruits having 
the desired characteristics. 

II. A method according to claim 10, 
wherein the step of propagating includes the 

25 step of vegetative propagation. 

12. A method according to claim 10, 
wherein the step of propagating includes the 
step of propagation by seed. 

13 . A tomato plant produced according to 
30 the method of any of claims 1-12. 

14 . A tomato fruit produced by a tomato 
plant in accordance with claim 13 . 

15 . Tomato seeds which when grown yield a 
tomato plant in accordance with claim 13 . 

35 16. A heterozygous tomato plant producing 

fruit having a fructose/glucose ratio greater 
than 1.8 and fructose levels high r thcin 1.3% on 
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a fresh weight basis. 

17 . Tomato seeds which when grown yield a 

tomato plant in accordance with claim 16. 
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